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PP# 8F2001: Metolachlor in Corn end Soybeans. Evaluation of residue data
and anelytical method ¥

Alfred Smith, Chemist, RCB, HED (T8-T69)

H. Jacoby (P4 #24), BHFB, RD (TS8-T67) and 70X, HED (78-T69)
Acting Chief, RCB

The CIBA-GEIGY Corporation proposes tolerances for combined residues
of the herbicide wetolachlor, [2-chloro-H{2-ethyl-G-methylphenyl )-5-
(2-methoxy-1l-methylethyl )acetamide], and its metabolites determined as
(2-{ (2-ethyl-6-methylphenyl Jamino]~1-propancl) and (k-[2-ethyl-6-methyl-
phenyl ]-2-hydroxy-5-methyl-3-morpholinone), each expressed as metolachlor,
as follows:

Corn forage and fodder 1.2% ppma

Fresh corz including sweet
eorn (kernels plus cobs, busks

removed) g 0.1 ppm
Popearn (grain) 0.1 ppm
Soybean forage and fodder 2.0 ppa

A permanent tolersnce has been established for metolachlor im eorm
grain (except popcorn) at 0.1 ppm (§150.368; PPF SF1606; Federal
Register, Volume Ll, no. 178, 9/13/76).

Temporary tolerances are established for soybesns at 0.1 ppm; )
soybean hay and forage at 1.25 ppm: and, meat, eggs, and milk at 0.02 PP
(PPf 6G1T08).

Permanent tolerances are pending for soybeans at 0.1 ppm and meat,

milk, and eggs at 0.02 ppm (PEF TF1913); sorghue grain at 0.3 ppm snd
sorghun forage and fodder at 1.5 ppa (PP# 672098).

Conclusions
1. The mature of the residue is adequstely delineated.
2. Adequate analytical methods are aveilable for enforcement parposes.

3. Residues in soybean forage and fodder are mot likely to exceed the
proposed tolersace,

3b. Ho date are submitted for soybean bay. We estimate that a level
of 8 ppa eould be expected in hay.
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3c. Residues of linuron or metribuzin in or on soybean forage snd fodder
are not likely to be ingested by livestock due to the hay and forege
feeding restrictions in registered uses.

k. Residues of metolachlor im corn forage and fodder, popgorn grain,

and fresh corn, inckuding sveet corn (kernels plus cobs, husks removed)
are rot likely to exceed the proposed tolerances. Additionally, residues
of atrasine in these commodities are not likely to exceed the established
tolerances due to the tank-mix use.

A tolerance of 1.0 ppm would be more appropriste for corn forage
and fodder.

5. Metolachlor residues are likely to occur in eggs, cilk, and meat of
livestock due to the proposed corn and soybean tolersnces [ §180.6(a)(2)].
However, the proposed tolerances (PPf TF1913) for eggs, milk, and meat of
livestock are sufficient to cover residues due to the proposed and es .-
tablis¥ed tolerances for corn and soybeans.

Hecommendation

Ve recormend agsinst the proposed tolerances. A favorzble recommenda-
tion is contingent upon resolution of the following deficiency.

1. Lo residue data are submitted for soybean hey. In the abgence of

such dats, we estimate a level of 8 ppm metolachlor residues in the hay.
Since this level exceeds that level proposed for the forage, a tolerance
could be proposed to cover such residues. In the absence of a tolerance
proposal, residue data for hay could be submitted to show that residuer in
hay 40 not exceed the level proposed for forage and fodder.

As san elternative, restrictions wvhich forbid the feeding of hay
ey be placed on the label,

2. A tolerance of 1.9 ppm would be mote appropriate for cornfordge and
fodder. Such a level should be proposed. ¢

Detailed Considerations

Proposed Use

Metolachlor, formulated as _Dual 6E (€ 1b act/gal) end Dual 8E (8 1b
ect/gal), is proposed for use as a yreplant fucorporzted or pteemergence
surface-epplied treatment alone or tank-mixed wita atrasine®, metribugin®,
or linuron® for grass and veed control in ecorn art cqytesnc.

Corn & soybeens: apply metolachlor alone at rates of 1.5-3.0 1b act/A
depending uponrthe soil type.
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Corn (tenk-mix): apply in temk-mix combinations of 1.0-2.5 1b metolachlor/
A+ 1.0-2.5 1b atrazinefA.

Soybeans (tank-mix): apply in combinations of 1.25-2.5 1b metolachlor/A
+ 0.25-0.7% 1b metribuzin/A, or 1.25-2.5 1b metolachlor/A + 0.5-1.5
linuron/A depending upon the soil type.

®#(Atragine is registered for preplant, and pre- and post-emergence
treatments on field, sweet, and popcorn at a rate of 4 1b set/A. Tolerances
for atrasine are established on the grain of field, sweet, and popcorn at
0.25 ppaa and the forage and Fodder at 15 ppm.

Hetribugin is registered for preemergence trestments on soybeans at
rates of 0.30-1.0 1b act/A. The soybean vines are not to be used for
feed or forage. A tolerance of 0.1 ppz is established for metribusin on

soybeans.

Linuron is registered for pre- and post-emergence applications on
soybeans at rates of 0.25~3 1b act/A with a 60-day PEI, Treated sareas are
not to be graged, and the hay or forsge from treated areas iz not to be
fed. A tolerance of 1.0 ppm im established for linuron on soybeens. )

The formulatéons' inert ingredients are cleared for use under
£1680.1001.

The munufscturing process and the composition of technical metolachlor
ig given on the following pages. The impurities are not likely to pro-
duce a residue problem.

We have considered the question of the posgible presence of
nitroscemines in previous memos (PPF 7r1913) snd indiested thet nitroso-
anine formation is unlikely.
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fature of the Residue

¥We have considered the netabolism of metclachlor in plants and
animals in previous reviews (PPfs TF1913, 6G1T08, GF1(OG, 5G1553). FPlants
(eorn, soybesns) absorb, translocate, and metabolize metolachlor. The
primary path of plant metsbolism involves hydrolysis and conjugetion with
plant constituments.

Metelachlor is ingested, metaboliged, and rapidly eliminated by
animals (rats, goats, cattle, chickens) with some depoasition of residues
in tdasues. While the conjugating natural components in animsls differ
from those in plants, the metabolie components are zimilar.

The nature of the residue inm plants and animale is sinmilser. The
significent components of the reaidue consist of the parent compound and
its metabolites: 2-[(2-ethyl-6-methylphenyl)smino}-l-propanol; and, h-
[2-ethyl-6-methylphenyl}~2~-hydroxy-5-nethyl-3~-morpholinone). The analy-
tical method determines these components and their conjugates.

The nature of the residue is adequately delineated.

Analytical Methods

The residue methods for metolachlor and 1ts metabolites in corn and
soybeans have been fully discussed in previcus reviews and found adequate
for the determination of metclschlor residues (PPfs TF1913, SF1606). addi-
tioaally, successful method trials have been performed with corn and
tissues (IP# SF1606).

¥e conclude that adequate analytical methods are svailsble for
enforcement purposes,

Atragzine: the residue method is similar to the method tested successfully
by FDA on corn, milk, and potatoes LisIBg atrazine and its metabolites

[J. Ag. & Pd. Chem., 13, 120 (1965); PPF TF0534]. Uhe method is adequate
for residue determinations on corn.

Hetribusin:; the wethod has been successfully tested on soyleans by EPA
and is included inm FAM II as method I,

ILinuron: the method is adequate for roeidus determinntions and is in-
cluded 1: in PA¥ 1] as methods I and II.

Residune Dats

Soybean forage and fodder — samples were obtained from crops in Indiana,
YNebragke, Illinois, Maryland, Misaissippi, Pennsylvanis, Georgia, and
Iowa which had been treated at the maximm proposed and 2X maximum pro~
posed rate. At the maximum proposed rate (3 1b aet/a), the green forage
(collected at 30-63 days efter itreatment) had apparent residues of
6.13-1.69 ppr. BHesidues at the exaggerated rate were 0.42-1.76 pym.

The harvest forage and fodder (eollected at bharvest, 121-167 deys after
treatment) had <0,08-1.61 ppn metolachlor due to the proposed rate and
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0.65-2.53 ppn due to the exaggerated rate {2X maximum). FEoybean hay - no
dats are submitted for soybean hay. In the absence of residue dats
which show the level of residues expected in hay, we can estimate the
level expected by assuming a residue concentyration factor of 4 in going

from green forage to hay. Using the proposed 2 ppm tolerance level,
residues of § ppm would be expected in soybean hay.

The petitioner should be informed that a telerance of & ppm should
be proposed for the hay. As an alterantive, the label could contein
restrictions.cn the use of soybean hey as s livestock feed item, Addi-
tionally, the petitioner could submit residue dats for the hay which
whow the level of residues expected.

Tank-mix treatments

Soybean plots were treated with metolachleor plus linuron or
netolachlor plus metribuzin st the proposed tank-mix rates. For green
fodder (63-90 deys), metolachlor residues were 0.15-0.54 ppm. Limwron
residues were <0.1-0.35 ppm, and metriduzin residues were 0.02-0.11 ppm.
For dry f e or fodder (at harvekt, 118-178 days), metolachlor residues
vere <0.08-0.65 ppn. Linuron residuss were 0.06-0.1T7 ppm, and metribuzin
residues were <0,01-0.06 ppm.

Resnidues of metolachlor in or on soybean forage due to the tank-mdx
treatiments are not likely to excesd the proposed tolerance. Additionsally,
residues of linuron or wetribuzin in or on soydeen forage are not likely
to be ingested by livemtock due to the hay and forsge feeding restrictions
in registered ugea.

Field Corn
Samples of eorn (grain, forage and fodder) were obtained from plots
in Californis, Iilinois, Indisne, lova, Mississippl, Haryland, Missouri,
Florids, Hebraska, New York, Ohio, Vashington, Texas, and Wisconsin. “The
field corn plots had received treatments of metclachlor alone in the pro-
posed marmner et rates of 1.5-6.0 kb act/A (up to 27 the marximm proposed
rate). Residues in forsge were <0.03-0.43 ppm at intervals of 30-T1 dsys
after treatments. Residues in forage at 90-20k days were <0,.03-0.73 ppm.

The field ecorn grain had mo detectable residues (<0.10 ppm) at harvest
(107-2Ck days after trestment from all rates).
Tank-mix tresiments - metolachlor and atrasine were applied in combination
at proposed rates of 2.0-2.5 1b metelschlor plus 1.6-2.0 1b atrazine per
acre. %o detectadle residues of atrazine (<0.10 ppm) were noted in forage,
fodder, or grain. lo residues of metolachlor vere noted st levels greater
than those noted with only metolachlor treatments.

Residues of metolachlor in fleld corn forage and fodder and popeorn
grain are ndt likely to excoed the proposed tolersnees. However, we bhe-
lieve a tolerance of 1.0 ppe would be more appropriaste for corn forage
and fodder (thiz includes sweet corn as well),
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Residues of atraginme in or on the erain and forage snd fodder.of field
corn or the grain of pgpcorn are not likely to exceeld the established
tolerances due to the tank-mix use. :

sveet Corn

Sampdds of corn forage and fodder and corn ears (Luske romoved)
were obtained from plots which had received metolachlor trestments
alone at rates of 2-6 1b aet/A (2X maximum proposed). Residues in
forage were <0,05-0.91 prm from all rates at intervals of 25-100 days
after treatments..At un interval of 138 days, residues in forage vere
<0.03 ppm due to rateg of 3 and & 1b act/a.

Residues in corn gars were less thar 0,1 ppn (no detectable residue)
from all treatment rates end intervals after trentment.

Tank-mix treatmente - metolachlor and atragine were applied to sweet
eorn at respective rates of (2 + 1.6) 1b act/A and (2.5 + 2.0) 1b aet/A.
Atrazine residues in the forage were <0.05-0.12 prm st 30-116 days after
treatments. The ¢ars had atrezine restdues of <0.1 rom. Motolachlor
residuce in the forage end ears were similar to or less than the levels
noted when ysed alone,

Ve conelude that residues of metolmehler in corn forage and foddar,
popeorn grain, and fresh eorn including sweet corn (kernels rlug cobs,
husks removed) are not likely to exceed the proposed tolerances from the
proposed uses. Additionally, residues of atrazine in these camodities
are a0t likely to exceed the established tolerances from the proposed uses.

Meat and Milk

Corn grain, corn forage and fodder, and soybean forsge and fodder
ard:iivestock feed items. The corn forage and fodder (1.25 Pra proposed
tolerance) is the feed item likely to econtribute the msjor portion of
residues to the diet of cattle, goats, borses, and sheep. The corn grain
is tha feed item likely to contribute the mejor pertion of residues %o
the diet of hogs and poultry.

A permanent tolerance of 0.1 ppm has been established forrmetolschlor
in f1eld eorn grain ($180.368). Temporary tolerances sire established
for soybeans st 0.1 ppm; soybean hay and forage at 1.25 pm; and, egen ,
milk, nmeat, fat, and meat byproducts of cattle, hogs, horses, poultry,
and sheap at 0.02 prm (PPf €G1T08). Permanent tolersuces are pending for
soybeans ut 0.1 pym and eggs, milk, meat, fat, and meat byproducts of
liveatock at 0.02 ppa (PP¥ TF1513).

The proposed and established tolerance levels for metolachlor in
eggs, milk, and meat ame supported ty ecattle, goat, and chicken feeding
studies (see FP/ TF1913). These studies are sufficient to comelude that
metolachlor residues are likely to oceur in eggn, nilk, and meat of livestoek
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